Postoperative histopathology revealed botryoid RMS of the cervix with no residual disease. All margins were free of tumours. Microscopy revealed a columnar and squamous epithelium overlying a malignant neoplasm [ Figure 2 ]. The rhabdomyoblasts (strap cells) were visible [Figure 3] . No malignant cells were seen via peritoneal cytology.
The patient was classified as category 1A according to the staging classification criteria of the Intergroup Rhabdomyosarcoma Study Group (IRSG). ) and 200 mg of mesna at zero, four and eight hours, respectively, every 21 days. The patient had episodes of neutropaenia which delayed the above treatment regimen on several occasions during the chemotherapy course. from the introitus which had been present for the previous six months and was particularly noticeable during menstruation. The patient also complained of a white discharge that was occasionally blood-stained. She did not have any significant medical or surgical history. General and systemic examinations were unremarkable. Upon local examination of the vulva, the mass was not apparent. However, on straining in a squatting position, a fleshy grape-like mass could be seen protruding from the vagina. It appeared reddish, friable and bled to the touch. An examination under anaesthesia revealed a reddish, smooth, glistening, polypoidal mass connected to the cervix by a thin pedicle. The fornices and both parametria were free of tumours.
A histopathological slide review performed at Kasturba Hospital confirmed the diagnosis of botryoid RMS. A metastatic work-up, including magnetic resonance imaging of the pelvis, computed tomography of the thorax and a bone scan, revealed that the disease was confined to the lower cervix. All routine preoperative laboratory parameters were normal.
Unfortunately, detailed descriptions pertaining to surgical interventions and histopathological prognostic factors of RMS cases were not available for many previously published case reports. Due to the limited data available in the literature regarding the outcome of patients managed conservatively, clinicians counselled the patient's parents about the condition and presented various management options. The parents opted for their daughter to undergo a hysterectomy. In August 2007, the patient underwent a type B1 radical hysterectomy under general anaesthesia. Intraoperatively, no lymph nodes were palpable and the upper abdomen was tumour-free with the botryoid RMS confined to the cervix. The uterus and cervix were removed with The patient was followed-up regularly. She appeared to be healthy until approximately eight months after surgery, when she acquired a varicella zoster virus infection while undergoing chemotherapy. This later progressed to pneumonia and septicaemia. She was transferred to an intensive care unit where she died due to septic shock and multiple organ failure.
Discussion
Botryoid RMS is a rapidly growing rare malignancy seen in infants and young children. 1 Although more than 100 nomenclatures exist for this tumour, the term 'sarcoma botryoides' was first used by Pfannenstiel in 1892. 6 The appearance of the botryoid RMS results when the tumour arises under the mucosal surface of the organs, which forces the growth to assume a typical grape-like structure. A distinct cambium layer beneath the epithelium is characteristic of botryoid RMS. 7 The patient reported here satisfied all three criteria essential for the botryoid variety of RMS (i.e. a polypoid appearance, an origin below a mucous membrane-covered surface and the presence of a cambium layer). 8 In order to avoid misdiagnosis and mismanagement, it is essential for clinicians to know of this uncommon disease, particularly common sites and the aggressive nature and clinical implications of the tumour.
The currently reported patient presented with a mass in the vagina, which is among the most common presenting complaints for those with RMS. 3 However, young children may present with vaginal bleeding or urinary or bowel symptoms. 3 Since the occurrence of benign polyps in the vagina or cervix is extremely rare in childhood, the authors recommend that any polypoidal mass found in a child be regarded as botryoid RMS unless proven otherwise.
Only a few case series and reports regarding the management of botryoid RMS of the female genital tract are currently available in the literature. Due to the rare occurrence of these tumours, there is limited literature on the evaluation of optimal therapy and a lack of level 1 evidence. Hence, there is no uniform consensus in the management approach to these tumours. Over the decades, there has been a paradigm shift in management strategies for botryoid RMSs. Although ultra-radical surgery like pelvic exenteration was considered the treatment of choice in the late 1960s, outcomes were often unsatisfactory. In the 1970s, limited surgery with adjuvant chemotherapy and/or irradiation showed improved survival. Surgical aggressiveness gradually reduced from mutilating exenterative procedures to simple local excisions. 9 The spectrum of surgical therapy now includes radical hysterectomies with or without lymphadenectomies, 2,3,7,10-14 hysterectomies, 3, 15, 16 vaginectomies, 16 cervicectomies, 3 polypectomies, 9, [17] [18] [19] local excisions, 10, 11, 20 and diathermy loop excisions. 9 Botryoid RMSs are mostly either treated with surgery alone or with adjuvant chemotherapy and/or radiotherapy. 21 Even with adjuvant chemotherapy regimens, there is no uniform agreement in the management of these tumours. Most investigators have used a combination of two or three chemotherapeutic agents. 22, 23 The most widely used chemotherapy regimen is VAC, 11 which was also used in the current case. VAC is the current gold-standard chemotherapy treatment. Phase II trials from Europe and the USA have shown that ifosfamide, as a single agent, is an active drug against RMS. In combination with other drugs, the response rate is even better. Irinotecan (a topoisomerase I inhibitor) also appears to have promising activity against RMS, with minimal haematopoietic toxicity. 21 There are variations in the type, dose and number of chemotherapy agents used. The number of cycles and the sequence of chemotherapy also differ. 10, 18 There are even reports of neoadjuvant chemotherapy being used to shrink large tumours before operations. 11, 16 Although in earlier reports radiotherapy was used as a treatment modality, it has since been abandoned as it is now generally agreed that these tumours are not radiosensitive and this therapy would interfere with ovarian function and cause pelvic contractions. It is hence generally reserved only for residual tumours. 23 Copeland et al. conducted one of the largest case series on botryoid RMS of the female genital tract (n = 14) which showcased the evolution of treatment over a 30-year period. 24 The second largest series was carried out by Daya et al. who were the first to demonstrate a conservative approach in the management of these tumours with a favourable outcome. 3 Another series showed a successful outcome in 12 out of 14 cases treated via local excision followed by multidrug chemotherapy. 11 However, two patients in this series required radical hysterectomies to control the disease. 11 other reports have also shown favourable outcomes for cervical botryoid RMS patients who were treated via local resection and chemotherapy, with preservation of fertility. 9, 17, 18, 20 The progression to less extensive therapy over recent years is partly due to the response of this neoplasm to the VAC chemotherapy regimen. 24 It should be emphasised that successful therapy with limited surgery is applicable only for patients who fall into IRSG categories 1 or 2. 24 It is unknown whether localised well-differentiated lesions can be safely e436 | SQU Medical Journal, August 2015, Volume 15, Issue 3 of the infection. The infection may be presumed to be due to the transient altered immunological status of the patient while undergoing chemotherapy and exposure to varicella infection in a prevalent area; Karnataka in South India is a high prevalence area for varicella infections, especially in adolescents. 27 Eight deaths have been similarly documented as a result of infection during management of genitourinary RMS in patients who received chemotherapy. 5 Therefore, due to the limited literature on this issue, an evaluation of infective morbidity and mortality rates during chemotherapy treatment would be of great value for future reports. However, due to the rarity of these tumours, it may not be feasible to conduct randomised controlled trials to demonstrate the most appropriate treatment approach.
Conclusion
RMS of the female genital tract is a rapidly growing rare malignancy seen in infants and young children. The most effective treatment for this tumour has still not been well established and is a subject of on-going investigation. Due to the lack of data pertaining to surgical interventions and histopathological prognostic factors of RMS cases, in addition to the diversity in management approaches, it is difficult to draw absolute conclusions regarding overall treatment outcomes. However, there has been an increasing tendency towards conservative therapy in recent years. From the available literature, it appears that limited surgery with adjuvant multi-agent chemotherapy is feasible in the treatment of early cervical RMS in young patients. treated with conservative surgery alone without the use of adjuvant therapy. Daya et al. reported favourable outcomes in four young patients with cervical botryoid RMSs who were treated only by polypectomy or cervicectomy without chemotherapy. 3 However, fatal recurrence with poor outcomes have been reported with the use of conservative surgery alone. 24 Therefore, postoperative chemotherapy should be administered even for IRSG category 1 patients with cervical botryoid RMS, regardless of the type of surgical intervention performed. Unfortunately, the optimal number of adjuvant chemotherapy cycles needed is unknown.
The role of histopathology in the prognosis of RMS cannot be underestimated. Although three varieties of RMS have been described (embryonal, alveolar and undifferentiated), the embryonal type is the most common and has a favourable prognosis, whereas the alveolar type is rare with a poorer prognosis. 8 Embryonal RMS of the cervix must be distinguished pathologically from adenosarcomas with heterologous elements, malignant mixed Müllerian tumours and low-grade stromal sarcomas as the optimal management strategies and clinical outcomes differ for each. 11 The tumour site, deep myometrial invasion, 3 and lymphatic invasion are important prognostic factors. Cervical RMSs have a better prognosis than similar tumours arising from other sites of the female genital tract. 9 The survival rates for vaginal and cervical lesions are 60% and 96% respectively. 20 Overall survival has been reported as 79% in patients treated with surgery and adjuvant chemotherapy. 25, 26 Although some patients may be cured by simple surgical procedures, the risk of recurrence and metastatic spread remains a concern.
1 The pelvis is the most common site of primary recurrence and the recurrence of this disease is rarely cured after definitive initial therapy. 24 There are reports of extensive metastasis to the lung with high mortality, despite surgery and chemotherapy. 1 Cervical botryoid RMSs invade and recur despite adjuvant chemotherapy, 9, 11 and patients have died due to the recurrent disease. 3 In the current case, the patient died due to sepsis during the follow-up period. Her death was not due to persistence or recurrence of the botyroid RMS. There was no evidence of residual disease and no deep infiltration to the myometrium. Therefore, there was a good chance of prolonged survival had the patient not contracted the varicella infection. Moreover, in retrospect, she would have been an ideal candidate for a conservative surgical approach. The patient acquired the varicella infection while undergoing chemotherapy; however, it is difficult to determine whether the chemotherapy was the causative agent
